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(57) Abstract: Subscriber units are con- 
nected to a station unit through an optical 
fiber. The station unit muhiplexes a vi<3eo 
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a plurality of the subscriber units. Each 
subscriber unit separates the received sig- 
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7" A t II -r S ^ CD ^ o 

m 1 m\tm.^(D^-^^m->:^y'Ahi utcdatm-pds 

:2)o ^ 1 EI^3:feV^-C, 1 0 1 .{±^^CD5t^«^ ^ W "T 3 ^^ST* *s 

10 2 itmmm: i o ii^^^r-r 103 ^^n- b-rg^^ bit^^iBti 

tLX(D:!(.^ — tiy^s 1 0 4 a - 1 0 4 c(i;^t$^ — ^fT"^ 1 0 2 (D-$^ 

miJdtimi^^m^ titz^y ^^-^ io5a~io5cji3te7T>f>'^ 

-104a-'104c icmmLtzMX^mWX^^^o 1 o©;^^ 

5te:7T>f ^N*-io4a~io4c - • ^ift\.xmxmmm^^mT ^ a 

±mmmW: 1 0 1 (is \fy':tm^m^^ 1 1 1 xm^^fltz}:^y=:tm 

^m^h \^xii!itJT^mm^u--^^-( ^- k (ld) i i 2s 
:i(Dmmmiy-^^^ :t- k (ld) 112 (Do^tii^m^mu 1 1 4 ® 

ffi:b A±J-r ^MSf'm^M^ (WD M rw a V e 1 e n g t h D 



wo 01/99323 




PCT/JPOO/07000 



ivision Multiplexj) 113, m^iM'^^M^Wk^ 

115s mm^ 1 1 G^mt^o ±t^m^m^ i i 4 ji. '^M^m^m 

(WDM) 12 1s Z<D^^^m^m^ (WDM) 1 2 Iti^^CD^M 

^^mnm-^t LrmtiT ^^mmy :it h 7t- \^ (pd) i23s 
mm.im'^^ytm'^ thx itiijT ^mmmiy~-v^'-( (ld) 12 
2 s im'^mm^ 1 2 A^mr^o ^tc. ±t^mm^ 1 1 e i±m-^mmm 
117s mmmu-^^-c (ld) 1 1 Ss ^mm^^ h^-r :t 
- K (PD) 119 ^m-r^o 

±fBSQA#^s 105a tts 7T'r>'^-io4 & izmm^ titczm^^ 
m^mm (w'dm) 1 s 1 as ^(DmM^m^mm (wdm) 1 a 1 a 

^mmy :t Y ^- Y (pd) i32as e 

^^^mmi 3 3 as ±fB?&^#m^^B!S (WDM) 13 1 aT'^^$ 
tife t:7^:^M-^li^M-©ffi-^^A±/-r i)^gfggP 134a^*1-^o CCD 

M^Mgp 13 4 a.i±m^^m^mm (WDM) 1 4 1 as C®?g?S#« 

(wdm) 1 4 1 a.ij^^(D^m^^mum^ti.xmi3T^^m 

my ^ h V-f y: (PD) 1 4 2 as m^M-^^^^M-^i: UTm^ff 
^mmmiy-"^^^ (LD) 143as «mM^^il#'figU 1 4 

4as mm^i 4 7 siiii^mm^tirzAX'D ^t^u^/^^v^ )\/^ 

gP145as :7 T 1 4 8 adsgEi^^nfe A/D {.'T^xi^/v'V 

^ )\^) ^^SP 14 6a^>&^-r?)o ^:fes V ± }V Zi :y \f a. — ^ 1 4 

7- >r >'^'- 1 ,0 4 b tzmm^ fitciuT^mmm 105 b^^)±fBi:i^-©^ 

fig-efe^o fc;^s iDA#^S 1 0 5 bcD J; a fc: l^T^^^^^^igj^Mi: L 
:&V^^-&Jis h^-f K (PD) ©f^t) t) ICl^SggP 13 5 
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mmmi^-^^'^ ^-^^ (ld) i i 2izmmvx. :L(Dmmm\^—w 

'jS^'f^- h* (LD) 11 2 ity^ ^ tftm-^ t VX^^^m^m^ (WDM) 

1 1 sizxiD-r^o :i(D^^^m^mu (wd m) i i 3xi±. ±13^ 
m'^tm^M^ 1 1 4ti^^(D^m-^^^m\^x^y ^^—i o s^ift- 
bt:^<5^ — 1 0 2 fc:^j^-r?>o y^^ — ijr'y i o 2T-^^^nfe 

M^{As ^ tL^tLiDAW^S 1 0 5 a , 1 0 5 b ^ t: ?t ti ^ o 

JQAW^S 1 0 5 aT-y:s * "T X:*J «^ ^ (WDM) 

1 3 1 a,x ify'yirm^t^n&.^p^m-^iz^mv. \£^:tm-^it^mm 

7;rhy-r:t— K (PD) 1 3 2 a ^ /^ b T t: :^ 1 3 3 a tc A 

^■rso \fy=7tm-^in^(Dm^i±m^m^ i 3 4 a-com^^m^ 

(WDM) 14 1a ^m-oX^mmy ;th^-f;t — K (PD) 14 

■^ttSMM-^^S-^^agP 14 4 atr^ti^tiOM-^fc^^-gS^ti. SsSM 
-^T-^ttii. A/D ^J^gP 14 5 a ^irrLT«MM 1 4 7 aictB^^^ti 
^ y y ^ ::^m-^X$>ni£. A/D ^J^gp 1 4 6 a ^^^O- b T 7 t > :^ 

1 4 8 a 13 m±?^ n§ o =3 > If ^ — ^M-^Tfetitis 

SiS-^gP 1 4 4 a d» S) figE/-^ — V::^;i/n — ^ 1 4 9 atai:^^^ 

m-^it. ±mtl^KMiz, A/D^l^gp 1 4 5 a^^T7^S^^;i/{g#lc 

^m^ntzWi. m%m^^m^mm 144a ^^i^x^iMffi i^-if ^-r 

-h' (LD) 143a{cA;bbs dftm-^iz^m^ tiX^M^Mi^mm ( 
WDM) 14 1 a. ^M.^M'^m^ (WDM) 13 1 a^mx^^-iJ 

r^io2{;:^i^^n'So ^bXs ^y T j'i— 1 0 3 ^iff\^xmmm 
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10 1 ^s^a^^sp (WDM) 1 1 3^ m.M^m-^m^ ( 

WDM) 12 1 ^mx^mmy :t h^^:t-\' (PD) 1 2 3lzX±lL 

gp 1 2 4s mmm^^m^mm 115 ^mxmmm 1 1 eizxti^fi. 
m-^mm^ 117 <^)^T>^{tffli^-if^'f f (ld) 11 sxnm 

'^©T t)#-^.ffit^S!j D V^^^g^:S^ 1480~1580nm<^ 

X 1480'-15 3 0nmi:1 5 30~1580nmtc:2 ^ CD 

1 530 ~1580nm^ 7^ {t IB jg ffi {3 i!j |3 ^ T ^ C ^ 

T V^^^g[ftj^ 1480—1 580nm**e>s \f7=:tm'^m(DmM.M 1 5 
3 0- 1 5 8 0 nm^ lf7^;t{a-^m^©{g-^fflfciij f3 ^ T tvTV^^^^ 
1480~1530 nm^^M-r (WDM) ^i^J 

ccD?ge:S^a^ifgi5 (WDM) ^vx'^Mmm^nx^^^^cDtvx 

1 5 2 digits 15 1 ^J^tp J:^ iz^ m^\y>X 15 3 

s 1 5 4 $^4i^-fr-C^7 T-r 1 5 5 , 1 5 6 ^iSm bs ±fBHl!f 

M 1 5 2 A±?-r ^ c); a tzmyt >x 1.5 7 ^^n^^s^-a-T 

^7 T>( 15 8 <^iBabfc^j5fe-e$);g,o 
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«-#^i^*r§^ti^w-r ^^s^s^^ifP (WDM) $M;tfe*)©T* 

M-^ ^ n J-:; ^ CD M-^ ^ iS"^ b T m ;b f S ^ ^ >^ ;^ ^J' 

:=.(DmBMiZ^:hy'~-^^Mtyy^y' 2^<DmM^M^mm (WDM) Ji^ 

s ^Si^m^m^ (WDM) ^mM^<i^mmi:^mi^n^ ^ ^ ^ t 

enO^HJit^^^ST^— ACD^gft^fi^^gP (WDM) tts 
ilPA^^m©^^ T-f — CDA:d4i®i:i#^?&S#-^^MS^$-fr ^^si^r 
®$tgttfc«»©-e^So cicDc: i:fc:<ko-ts ^«^fi^g|gp (WDM) 



wo 01/99323 




PCT/JPOO/07000 



-ox. m&^m^m^ (wdm) ^m^tj^mmx^mizm^ ^ t-^x ^ 

z(D^mizm^:h^—^Bm->:^y'2xi±. ^A^m^m^ (wdm) t 
UT^ 1 6 5 0 nmcD^^Mim-B^mu'r ^yf^ V —m^m^^^ 

j;oTs 1 6 5 0 nm(Dm.^m-^^missLT ^^m-^d^mM^m^mm (w 

D M ) ^ # ^ ^ ^ *s tr § i) ^ ^ijm *s 5 „ 

■^^^Mithx^wccDmxmmmizmmv. rnxmrnrntz^^^x^mm 

:t«-^^^iB bT^gES^M^^IHJ (WDM) tZ^^T ^ ^i^mm t 
(WDM) <&e^fe^)CDT-fe^o 

z<D:itiizx^x. \f:y':;^m^^^m^^m^hvxi&n 7. h^t^m^ 

CI J: *s T- t ^ V^ o *5 :g, „ 

^^^mihvx^m,(Dmxmmmizmm ^uxmmmiz^\,^x^mm 
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(WDM) t. ^<vm 1 u>mM.^m7^mm (WDM) iJ^ ^ m± ^ nt^ if 

y':tm-^^mm-r ^^mmmt. :i(D^mmmifi ^mti^ntz ^^^^itm 
^^m 2 (DmM^m^m^ (wdm) ic^mT^^^mmt^m^. m 

(WDM) ^m^ta><D-^^^o 

itmm^^x o :feSffi^wD M^m 1 ^m.^m^^}i\^xmmr ^ z. t 
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^mn^ (WDM) ©a^m-tfe-So 
05iii{±, ^(Dm^^m^m^ (wdm) (Dytmm.^^^(D^MizM 

1 . 

(SC)^ 4 a~ 4 c {i;^ ^ — 2 ®^^m;b^fcggi^ 
T-r v'^ — ^ 5 a, 5 b a:^:7 5^ v'^— 4 a , 4b{::g|J^bfe 
APA#^gT-fe^o 35&:fes 1 OCDX^ — >f7 7*^ 2 CD^glt5ttt3a>K-t?tt 3 
2 *^ ^\ ^ tL^ncD^itm:^3SS{-^:7 T-r/^— 4a'-4c- 
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^m^ti.xmtiT^mmmu--^^^ (ld) 12. :i(Dmm 

T^'i^M^m^^^ (WDM) 13. mmm-^^m^^^ 1 5^ mm^ 
1 e^mr^o ±mm^m^ 1 4i±. mM^m^m^ (wdm) 2 1 s 
:L(D^M^m^m^ (WDM) 2 1 3tp?>®^^-^^m^fs#j: Lxm^f 
T^^mmy :t h v-f :t- \^ (pd) 23. ut m 

•;t?-r ^iiilM^ l^-if ^-f H ( L D ) 2 2. im'^mm^ 2 A^MT^ 

o ^tz. ±mmm^ i e tiM-^^iaagp i 7 . mmmv-^v-f f ( 

LD) 18. hV^^-\^ (PD) 19%:ir-r:?,o 

gR (WDM) 3 1a. CI ® fi^^gp (WDM) 3 1 aT'i9>^^tl 

(PD) 32a. CI A^jT S If 3 

3 a. ±l3^ft^fi^^gi5 (WDM) 3 1 a T* ^ tl If 7= :t Jlil 

A;b-r ^ji^MgP 3,4 a ^^1-^o CI©Jli^MgP 3 4 a 
S^'fi^iigP (WDM) 4 1a. il©?gt«#ai9'ligp (WDM) 4 1a 
fs^ f) UT m:b-r ^^Mffl y it V ^ -^ir— Y (PD 

) 4 2a. bTm::t>r S^gl^ffl l^-1f K ( 

LD) 4 3 a. m^M-^^gl^«gP4 4 a. 4 7 a ASgJ^ ^ H 

A/D iT-)-u / ^ )V) ^mgP4 5a. 7 7- ^ ;^ 4 8 a >t)Sg8il 
^;fL:feA/D (T^D ^/7^i^i$^;i/) ^l^gp 4 6 a^WTSo — V:h 
;i/3i>t:aL— ^4 9 aii«MM-^i9*M^agP 4 4 a fci iSg^g^i^ ^ tt ^ o 
±g3^S^M^ilgP (WDM) 4 1 aiihf 1 
530~1580 nmCDM^*3l^^V^^)(^)^?fe5o «c:fe. t 
>r >'"^-4 b {^gEie^ tl3^c^PA#^tt 5 b ^ ±13 |5|-®;P^T- -5 
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m 4 iaii±l3?SS^a^|||gP (WDM) 4 1a (4 1b^) (D — M^ 
^-r^B^I^'^^^o M 4 121(3*5 ^^T^ 6 1 itm^^^ y° . 6 2 
i^^^^yre icDHlcD^M-e l a^aaiciiEM^tis l 3 O O nm^gE^^© 

^^m-r ^mmmiy-^v^ ^ - k ( l d ) s e 3 itm^^^ ^yei 

(Dmi (D^m 6 1 aiiytclBS^ ^^iJ^^ 1500 iim^M.n(D^^ 

xtiT^^yT-f^'i, 6 4 itm^m^ r 6 1 ®^ 2 e 1 b±fc: 
mm^ fitz^^^m^m^ (wdm) ^ e 5 (±#^sss5^ :r e i®^2 

0 6 1 b(PJjl3iBg^tife^Mffl7 (PD) TfeSo 

r 6 1 fc::}3V^T^ 6 6 iijtMffl V -1f ^-T K (LD) 
6 2As^l_,;^- 1 300 nm^M^(D^tl^^mT 1 6 7 

iiifty-r 6 3 ^iffLXXij Ufc 1 5 0 0 nm^;^^©^^ RUm 1 
©^#?gti^6 6 ^fSig b>?P-o^:R#m^M^ (WDM) 6 4-eSltLfe 

1 3 0 0 nm?gt«:^©^AS^^-r 2 (D^m^m. 6 8 1 

6 6©wDM7^ )v^mmhm2 <D^mmm e 7©wdm:7^;i/^ 

^ pP ^ S o 

^mm :7;a-hi$^>r;r — K (pd) esji:. m2 (Dtfem-mm e 7 <Dm^ 
#a^gigp (WDM) 6 4 c^t- ^ii5Sj^±iziigbs ^i©^#ia^ 

6 6 iim2©^^?glS6 7 i:©^gi^g|S6 8 ©je^fciaM^tLT V>§o ^ 

1 (D^mmme 6 h^2©^^^s]^6 7 ^©M^gp6 8tt. m 2 <D^m 

6 7 bfe 1 5 0 0 niii?g^S:^©^©^#?g[]^ 6 1 *^ ^©ttlS* 

ilBjiMffl if iS^-Y ^- h' (LD) 6 2 L 1 3 0 0 n m?0[:g 

m(Dtfti±s m.M^m'^m^ (wdm) e %yT-(?^Q 

3 iiM-^bs ^^gpicm;b^>i^o — %y 7 ^ Q 3:^/rbTA^b 



wo 01/99323 




PCT/JPOO/07000 



1 5 0 0 nm?g:SJ^CD^ax mm^M^m^ (WDM) 6 4 ^mmv 

tc^s ^mmy ^ h y-f :t- Y (pd) e 5 t^^-r^o 

con 2 (D^m^m 6 7 {3 U ^ ^ K^©:^* U x'-m V> ^ :i t \Z 

j:i)x^5EiK:^NrJ;5{Cs 1 650 nm®^-5^*^# < 
-14 5)^1^0 ^A^oTs tr 7^;rM-^®i^ft<^ 1 6 5 0 n m J: t" i) 

^tz. mem (a) , (b) Iz^.TJ^oi^s r^^? li:. iicDnT? 

iz^B.(DiK'^3 7 3^B5{t^cii:tJ:!9. -^il^ ^ § M-^© "f 

em (c) tc:a^-rJ;-5fcs ^7r-r>''?— 7 5 ®S§g®fcil##:^^M7 6 
1 6 5 0 Timi:k±(D^M^^M^ "^XXij^ "i^Ui.^ <t o Ic 
;^^-r^c:i:dST-#^o t^cT. B 6 El (a) ~ (c) C^r^^T"!- 

^"i—^mxmmmcD^-^^m^mu (wdm) hLxm\>^^^ hiy^-^^ 

ife K: i&ft 1:1 o T Si -r S o 

l^— if^'r;t-K (LD) 12t:^^bTs 3 ©siMffi -if ^ >r 

h- (LD) 1 2*^e,^M#i: LTig^S^a^ilgP (WDM) 1 3t:A:b 

■r-So Cco?gt:g#'S^ISa5 (WDM) 13-e{i. ±i3^M-^i:3iS#gI5 

a, 5 b^t:^e>*v^o 
jDA#^a5 aXMis *-rX;bM^^^^«#'fi^iigP (WDM) 3 1 
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(PD) 32 &^ift-lyX\^y^:t^^m 3 3 ai Iz XtiT ^ o — 

\fy':tm^iii^cDm^i±m§:m^ 3 4 8i(Dm.M^m^m3 (wdm 
) 4 1 a.^m^x^mmy ^ hv-c^—i^ (p d ) 42a izxti m 

^m^4 5 a<fe^bT^M^4 7 alzmtj^ti. -7 T y ^ yi.m^X:&fi 

A/D^^g5 4 6 a bt :7 T y ^ 4 8 a fcm:tJ^:H§o 
, 13 > t:^ — ^M-^T*fetilSs «m{i-^^a^ilgP4 4 a3t)^e)iSge>'•^- 
V:^;l/n>t:i— 4 9 afc:ai:d^n^o 

— ^DA^^S 5 a nfc«?iJ^{i«M^ 4 7 a^e>©«-#{i 

s ±fBi:liS^tis A/D^ma54 5 a^^T^S^^;vjt^t:^^^n 
fc^s ^^M-^^^#MgP 4 4 a ^MT^Mffl lx-1f ^-Y K (LD 
) 4 3 atzA;bbs ^im"^ iz tlX Mi^M^ (WDM) 4 1 

as ^Mi^M'&m^ (WDM) 3 1 a> r ^ 4 a.^mx^i^- 

ti 2 izm^^ o ^\^x. t j^— 3 ^iffhxmumi 
^n. ^M^m^m^ (wdm) 1 3. ^M^mi^^m^ (wdm) 2 1 
^mx^mmy ^ h I' (pd) 23icA;ibbs mmM-^ti^gi 

^m^m^ 1 5 >&^T^s^ 1 6izxt!^ti. m'^mmm 1 7 $3^x5^1 
Mffl i/-if H (ld) 1 8xmm^m-^icmm^tixmm^m 

(WDM) bt V^55:l^®T*s — :j57 r ^ 2 X ^ If 

y':tm^^^t5m^i^mm^ ^S#ffi^il^4 l blcA^^J^ti^o b:?? 
bs C:cD?g[:S#fi^]|iaB4 1 b{±b:7=;^«■^©^S^lKlR^^V^^±-SI[^ 
b-CA:bb5&:V^©-e> ^Mffi h K (PD) 42bt{ilf7^ 
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<^(/^J^A#iis \f:^:tm'^(Dm.M.n^mm.T ^^M^m^m^ (wd 
iM) :^^\,^it\^y':tm^(Dm.-§:M^!^m^^^^&^m^m 
(WDM) (mem) §ffl^/^T^ ^jox^^m^^fife-r^ci^i^ i^s 

^tz. mmcDmmnz^mt. mxmmms a.<Dm i^M^m^m^ 

(WDM) 3 1 aiiXV^m 2 mM^M^M^ (WDM) 4 1 8i (D o . 
m2^M^m^m^ (WDM) 4 1ai:bTs tf ^ S 

St^-&.i.^«#'«^9'^gP (WDM) (^6ia) ^ffiV^^^i:^3c); Ds ^ 

1 (WDM) 3 1 a-e^il b 

2mM.^miQ^m3 (wdm) 4 1 a^34i5v^■cl^*rsili:>^)$T'^s 

(WDM) 3 1 a. t LXmm-t ^ ^ tt^X' ^ ^ o 

■nKB&E-C'^) 1 tfe^^iccDT^^M^S 1 4 a, 14b©m::b 

-if h' 1 2 a©m:;b^iS^^^iailJ: UTOX^-^.r^ 8 2 
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>r:^-K(LD) 12a{CA±JbTs^Jx.«^ 1 650-16 60nm 

:;^^-^zr=^ (SC) 8 2 x-^M bT?g£S^m^i|gp (WDM) l 
3 a (13b) fcA:d bTs mXlS.. miSs 7 r y ^ 
> — ^ *^ ^ CDM-^^^m-fc bfe^^^gMSiS 1 4 a (14b) ©iSS 
#a^g|gP (WDM) 21a (21b) (D B^tf t^MifT ^ o 

}!fl^>X. 13a (13b) CDm^^^:7T>r>''?3a ( 

3b) %^T:^^57-:t/r^ (SC) 2a (-211) Iz^mv. :L(DX^ 
(SC) 2a (2b) T-^MbTx ^ tl^tlOjP A#^S 5 a 

X.. 3 3 a ^^r^jDA^^a 5 a {is ?S:g#'fi^MgP 3 

1 aT-tf7^:^M-^^ffe©M-^i:^9^g|lbTm;^7bs tf 7 
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